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Description 

The invention relates to a high efficiency cod- 
ing apparatus applied to a picture signal and, more 
particularly, to a high efficiency coding apparatus 
applicable to the case where the transmission rate 
of recorded data is limited to a predetermined 
value corresponding to the capacity of a transmis- 
sion path such as a digital video signal is recorded 
on a magnetic tape. 

The present applicant has proposed a high 
efficiency coding apparatus for obtaining a dy- 
namic range equal to the difference between a 
maximum value and a minimum value of plural 
picture elements contained in a two-dimensional 
block and for performing the coding adaptive to the 
dynamic range as described in the specification of 
the Japanese Patent Application No. 266407/1984 
(Publication No. 144989/86). Further, as described 
in the specification of the Japanese Patent Applica- 
tion No. 232789/1985 (Publication No 92620/87), a 
high efficiency coding apparatus for the coding 
adaptive to a dynamic range with respect to a 
three-dimensional block formed of picture elements 
of areas respectively contained in plural frames. 
Moreover, a variable-length coding method for 
varying the bit number depending on a dynamic 
range so as to keep constant the maximum distor- 
tion occurring at the time of quantization has been 
proposed in the specification of the Japanese Pat- 
ent Application 268817/1985 (Publication No. 
128621/87). 

The above-mentioned high efficiency coding 
adaptive to the dynamic range (called "ADRC-), 
enables great compression of data amount to be 
transmitted and is therefore suited to the applica- 
tion to a digital VTR. Particularly, the variable- 
length ADRC can enhance the compression rate. 
However, since in the variable-length ADRC, the 
data amount to be transmitted varies depending on 
the contents of pictures, buffering processing is 
necessary when a transmission path with a fixed 
rate such as a digital VTR for recording a predeter- 
mined data amount as one track is employed. 

For a buffering system of the variable-length 
ADRC, as described in the Japanese Patent Ap- 
plication No. 257586/1 986 (Publication No. 
1117B1/88), the present applicant has proposed the 
one in which distribution of cumulative-type dy- 
namic ranges is formed, a set of threshold values 
prepared in advance are applied to the distribution, 
the amount of data generated in a predetermined 
period, for instance, in one frame period is ob- 
tained, and the generated data amount is controlled 
so as not to exceed a target value. 

Fig. 10 shows a graph of cumulative-type dis- 
tribution shown in the above-mentioned application. 
An abscissa of Rg. 10 is a dynamic range, and an 



ordinate is a number of occurrence. T1 to T4 
depicted in the abscissa are threshold values. The 
bit number of quantization is determined by the 
threshold values T1 to T4. In the case of the 
5 dynamic range DR within the range of (a maximum 
value to T1), the bit number of quantization is 
made to 4; in the case of the range of (T1 - 1 to 
T2), the bit number of the quantization is made to 
3; in the case of the range of (T2 - 1 to T3), the bit 

10 number of quantization is made to 2; in the case of 
the range of (T3 - 1 to T4), the bit number of 
quantization is made to 1; and in the case of the 
range of T4 - 1 to a minimum value, the bit number 
of quantization is made to zero (no code signal is 

is transmitted). 

With respect to the cumulative-type distribu- 
tion, the occurrence numbers ranging from the 
threshold value (T1 - 1) to the threshold value T2 
are accumulated with regard to the occurrence 

20 numbers of dynamic ranges from the maximum 
value to the threshold value T1 in order to obtain 
distribution of the dynamic range DR in a frame 
period. The occurrence numbers from the thresh- 
old value (T2 - 1) to the threshold value T3 are 

25 accumulated similarly. Similar processing is repeat- 
ed thereafter. As a result, the occurrence number y 
at which the dynamic range DR is the minimum 
value is equal to the total number (MxN) of the 
blocks contained in one frame. 

30 In this manner, when cumulative-type distribu- 
tion is formed, the cumulative number up to the 
threshold value T1 becomes xi, the cumulative 
number up to the threshold value T2 becomes (xi 
+ X2), the cumulative number up to the threshold 

as value T3 becomes (xi + X2 + xa), and the cu- 
mulative number up to the threshold value T4 be- 
comes (xt + xz + xa + Xi). As a result, the 
amount of generated information (total bit number) 
for a period of one frame is shown by the following 

40 equation: 

4{xi - 0) + 3 [(x t + xz) - xi] + 2[(xi + X2 + xa) - 

(X1 + Xz)] + 1[(Xi + X2 + X3 + X4) - (X1 + X2 + 

Xa)] = 4xi + 3X2 + 2X3 + x*. 

45 

The threshold values T1 to T4 are selected so 
that the above-mentioned amount of generated in- 
formation does not exceed a target value. When an 
optimum value is obtained with the afteration of the 

so threshold values, said values xi to x* are changed 
depending on the threshold values, and the cal- 
culation of the generated information amount is 
made for every set of each threshold value. There- 
fore, once a cumulative-type distribution table is 

56 formed, the calculation of generated information 
can be made easily. 

A system for converging the rate of transmis- 
sion data into a target value by changing the four 
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threshold values in the level direction, for instance, 
as mentioned above, is not sufficient in perfor- 
mance such as the reduction of distortion of quan- 
tization noises, etc. 

An object of the invention is, therefore, to pro- 
vide a high efficiency coding apparatus capable of 
achieving buffering processing of transmission data 
while suppressing the deterioration of the quality of 
reproduced pictures by changing threshold values 
for frame-dropping processing in the time direction 
as well as by changing threshold values in the level 
direction. 

According to the present invention, there is 
provided a high efficiency coding apparatus for 
coding digital video data in a format composed of 
blocks of digitaJ video data representing a three- 
dimensional group of picture elements belonging to 
a plurality of frames and for allowing video data 
compression for transmission by data transmission 
means having a predetermined transmission capac- 
ity, said apparatus comprising: 

first and second detecting means for detecting 
maximum and minimum values, respectively, of the 
digital video data representing the plural picture 
elements in each of said blocks; 

means for generating dynamic range informa- 
tion for each said block from said maximum and 
minimum values for the respective block; 

movement detecting means for detecting the 
amount of movement in each block and for gen- 
erating a detected amount of movement; 

means for generating distribution tables ad- 
dressed by said dynamic range information and 
said detected movement amount by, for each block 
into which a predetermined period of not less than 
one frame period is divided adding a first number 
to respective entries in said tables if said detected 
movement amount is greater than a predetermined 
movement amount and by adding a second num- 
ber, less than said first number to respective en- 
tries in said tables if said detected movement 
amount is smaller than said predetermined move- 
ment amount; 

means for determining an encoding bit number 
for each block and a threshold value of said move- 
ment amount during said predetermined period 
from said distribution tables and said predeter- 
mined transmission capacity of said transmission 
means; 

means for averaging digital data of plural video 
fields in a block in which said detected amount of 
movement is less than said threshold value to 
produce a two dimensional block; 

encoding means for encoding the digital video 
data using a number of bits equal to said encoding 
bit number for each datum in a block; and 

means for transmitting the output of said en- 
coding means, a first additional code for each 



block formed of at least two of said maximum 
value, minimum value and a signal based on said 
dynamic range information and a signal based on 
the detected amount of movement, and a second 

s additional code for each said predetermined period. 
In a high efficiency coding apparatus of the 
present invention for performing the control so that 
the amount of generated information does not ex- 
ceed a transmission capacity of a transmission 

w path when the high efficiency coding is executed, a 
picture is divided into a number of three-dimen- 
sional blocks. The maximum values and minimum 
values of picture element data contained in each 
block and dynamic ranges are provided. Also, a 

/5 movement amount (for instance, a maximum frame 
difference AF) is detected from picture element 
data different in time from one another and in- 
cluded in the same block. In a still block having a 
little amount of this movement, the amount of gen- 

20 erated information is reduced by frame-dropping 
processing. 

In the frame-dropping processing, a dynamic 
range DR2, which is the result of the averaging 
operation, is lowered as compared with a dynamic 

25 range DR3 for which no averaging operation is 
done. For this reason, the position of a still block at 
an occurrence number block table becomes dy- 
namic range DR2 lower in level than the original 
dynamic range DR3. This means a reduction of the 

30 amount of generated information. As a result, to 
obtain the amount of generated information, dis- 
tribution tables on the two dynamic ranges 0R3 
and DR2 must be prepared. In the case of a block 
with the dynamic range DR2, the occurrence num- 

36 ber of ( + 1), for example, is given for a value equal 
to or more than (AF + 1) with respect to a maxi- 
mum frame difference AF as a movement amount 
In the case of the dynamic range DR3, the occur- 
rence number of ( + 2), for example, is given for the 

40 range of (0 to F) with respect to the maximum 
difference AF. In other words, the occurrence num- 
ber of (+2) is allotted for the range where a block 
is handled as a moving one at the time of decision, 
while the occurrence number of ( + 1) is allotted for 

45 the range where a block is handled as a still one. 
The distribution tables are converted into cumula- 
tive-type distribution tables for every amount of a 
movement. 

By the use of the cumulative-type distribution 
so tables, threshold values and movement threshold 
values in the level direction are determined so that 
the amount of generated information does not ex- 
ceed a target value. Decision on whether the 
frame-dropping processing is made is done by the 
55 movement threshold values. Also, variable-length 
coding, for example, the word length in the ADRC 
is controlled by the threshold values in the level 
direction. Coded data obtained by the variable- 
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length ADRC is recorded onto a magnetic tape. 

Since a movement threshold value for giving a 
reference of decision on whether the processing of 
frame dropping should be performed is changed in 
this invention, excellent buffering which cannot be 
achieved only with the change in the level direc- 
tion, can be performed. 

Also, in the case where the amount of gen- 
erated information is obtained, the difference in 
dynamic range between a still block subjected to 
frame dropping and a moving block is taken into 
account. As a result, the amount of generated 
information can be obtained with high accuracy. 

The invention will be more apparent from the 
following detailed description when taken in con- 
junction with the accompanying drawings, in which: 
Fig. 1 is a block diagram showing a structure on 
the recording side of one embodiment of the 
invention; 

Figs. 2, 3 and 4 are schematic diagrams for 
describing a block construction; 
Fig. 5 is a block diagram of one example of an 
ADRC encoder; 

Figs. 6 and 7 are schematic diagrams for de- 
scribing schematic diagrams for describing dis- 
tribution tables; 

Fig. 8 is a block diagram of an example of a 

three-dimensional distribution generator and a 

threshold-value determination circuit; 

Fig. 9 is a block diagram of one example of an 

address controller of Fig. 8; and 

Fig. 10 is a schematic diagram for explaining a 

buffering circuit proposed before. 
In the entire drawings, the same reference nu- 
merals denote the same structural elements. 

An embodiment of the invention will be de- 
scribed hereunder referring to the drawings. De- 
scription will be given in the order mentioned be- 
low. 

a. Structure on the recording side 

b. ADRC encoder 

c. Forming a three-dimensional distribution table 

d. Three-dimensional distribution generator and 
threshold-value determination circuit 

a. Structure on the recording side. 

Fig. 1 shows a structure on the recording side 
of one embodiment of the invention. In Fig. 1, a 
digital video signal in which one sample is quan- 
tized with eight bits, for instance, is supplied to an 
input terminal indicated at 1. The digital video 
signal is given to a block segmentation circuit 2. 
Data occurring in the order of television scanning is 
converted into data in the order of blocks. 

At the block segmentation circuit 2, a picture of 
one frame of (520 lines x 720 picture elements), for 
example, is segmented into (MxN) blocks as shown 



in Fig. 2. One block is selected to have the two- 
frame size. Each frame is composed of (4 lines x 4 
picture elements) as shown in Fig. 3, for instance. 
Moreover, as shown in Fig. 4, a sub-sampling pat- 
5 tern is made to have an offset between frames by 
sub-sampling. In Fig. 4, O indicates a picture ele- 
ment to be transmitted, and A indicates a picture 
element which is not transmitted. Such sub-sam- 
pling pattern enables good interpolation in still 
10 areas in the case where the interpolation is carried 
out for thinned picture elements. The digital video 
signal converted into in the order of blocks B n , 
Biz, Bis Bmm is generated from the block seg- 
mentation circuit 2. 
75 The output signal of the block segmentation 
circuit 2 is supplied to a detection circuit 3, a delay 
circuit 4, and an average circuit 16. The average 
circuit 16 adds data of picture elements at the 
same position in two areas included in one block 

20 and divides a result of the addition by two to 
convert an original three-dimensional block into a 
two-dimensional block. The output signal of the 
average circuit 16 is given to a detection circuit 17. 
The detection circuit 3 detects not only a maxi- 

25 mum value MAX3 and a minimum value MIN3 of 
each block but also a maximum frame difference. 
The detection circuit 17 detects the maximum val- 
ue MAX2 and the minimum value MIN2 of the 
averaged block. As mentioned before, since a 

30 block is composed of areas, which belong to two 
frames, a maximum frame difference AF of the two 
areas is detected. The maximum frame difference 
AF is the maximum value among differences ob- 
tained by calculating each difference in data of 

35 picture elements at the same position between two 
areas constituting one block. 

The maximum value MAX3, the minimum value 
MIN3 and the maximum frame difference AF from 
the detection circuit 3 and the MAX2 and MIN2 

40 from the detection circuit 17 are given to a three- 
dimensional distribution generator 5. The generator 
5 calculates the occurrence numbers of dynamic 
ranges DR2 and DR3 using the maximum frame 
difference AF as a paramter and converts the oc- 

45 currence numbers of the dynamic ranges into cu- 
mulative-type distribution as described later. 

A threshold-value determination circuit 6 deter- 
mines optimum threshold values T1 to T4 and a 
movement threshold value MTH using a cumula- 

so tive-type distribution table. The optimum threshold 
value means that it is a threshold value for coding 
so that the total bit number per frame of data does 
not exceed a transmission capacity of a transmis- 
sion path. The optimum threshold value is obtained 

55 using a movement threshold value MTH as a pa- 
rameter. A ROM 7 is provided in relation to the 
threshold-value determination circuit 6. A program 
for obtaining the optimum threshold value is stored 
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in the ROM 7. 

Picture element data PD is fed to a frame- 
difference detecting circuit 8 through the delay 
circuit 4. The detecting circuit 8 detects the maxi- 
mum frame difference AF in a manner similar to s 
that of the above-stated detection circuit 3. The 
maximum frame difference AF and the picture ele- 
ment data PD from the frame-difference detecting 
circuit 8 are supplied to a movement decision 
circuit 9. The circuit 9 compares the movement to 
threshold value MTH from the threshold-value de- 
cision circuit 6 and the maximum frame difference 
AF to decide whether a block to be processed is a 
moving block or a still block. 

A block having a relationship of (the maximum is 
frame difference AF > the movement threshold 
value MTH) is decided to be a moving block, while 
a block having a relationship of (the maximum 
frame difference AF £ the movement threshold 
value MTH) is decided to be a still block. Picture 20 
element data of the moving block is given to a 
three-dimensional ADRC encoder 10. Further, pic- 
ture element data of the still block is supplied to an 
average circuit 11. In a manner similar to the 
above-mentioned average circuit 16, the average 25 
circuit 11 adds data of picture elements at the 
same position in two areas included in one block 
and divides a result of the addition by two to 
develop a block having picture elements equal to 
one half of the number of picture elements of the 30 
original one block. Such processing is called 
"frame-dropping processing." The output signal of 
the average circuit 11 is fed to a two-dimensional 
ADRC encoder 12. The threshold values T1 to T4 
have been supplied to these encoders 10 and 12 35 
from the threshold-value decision circuit 6. 

At the three-dimensional ADRC encoder 10, 
the maximum value MAX3 and the minimum value 
MIN3 among a total of 32 picture element data of 
(4 lines x 4 picture elements x 2 frames) can be 40 
detected and the dynamic range DR3 can be ob- 
tained by (MAX3 - MIN 3 = DR3). The bit number 
of a code signal DT3 is defined by the relationship 
between the dynamic range DR3 of the block and 
the threshold value. Namely, in the block of (DR 45 
maximum value £ DR 3 £ T1), a four-bit code 
signal is developed; in the block of (T1 - 1 * DR3 £ 
T2), a three-bit code signal is formed; in the block 
of (T2 - 1 2e DR3 * T3), a two-bit code signal is 
formed; in the block of (T3 - 1 £ DR3 £ T4), a one- 50 
bit code signal is developed; and in the block of 
(T4 - 1 £ DR3 £ DR minimum value), a zero-bit 
code is given to indicate that no code signal is 
sent. 

For instance, in the case of the coding of four- 55 
bit quantization, the dynamic range DR3 detected 
is divided into 16 (= 2*), and the four-bit code 
signal DT3 is generated corresponding to the range 



to which the level of data belongs after each mini- 
mum value MIN of picture element data has been 
eliminated. 

At the two-dimensional ADRC encoder 12, the 
maximum value MAX 2, the minimum value MIN2 
and the dynamic range DR2 are detected to de- 
velop a code signal DT2 in a manner similar to the 
above-mentioned three-dimensional ADRC encoder 
10. It is to be noted here that the objective of 
coding is data whose number of picture elements 
has been reduced to 1/2 by the average circuit 11 
at the previous stage. 

The output signal (DR3, MIN3, DT3) of the 
three-dimensional ADRC encoder 10 and the out- 
put signal (DR2, MIN2, DT2) of the two-dimensional 
ADRC encoder 12 are supplied to a selector 13. 
The selector 13 is controlled by a decision signal 
SJ from the movement decision circuit 9. That is, 
the output signal of the three-dimensional ADRC 
encoder 10 is selected by the selector 13 in the 
case of a moving block. In the case of a still block, 
the selector 13 selects the output of the two-dimen- 
sional ADRC encoder 12. The output signal of the 
selector 13 is given to a frame segmentation circuit 
14. 

In addition to the output signal of the selector 
13, a threshold value code Pi for designating the 
setting of a threshold value and the decision code 
SJ are given to the frame segmentation circuit 14. 
The threshold value code Pi varies with two-frame 
unit, while the decision code SJ changes with one 
frame unit. The circuit 14 converts an input signal 
into recording data of frame structure. In the frame 
segmentation circuit 14, the processing of coding 
for an error correction code is made when neces- 
sary. The recording data obtained at an output 
terminal 15 of the frame segmentation circuit 14 is 
given to a rotating head through a recording am- 
plifier, a rotating transformer, etc. and recorded 
onto a magnetic tape, though not shown. 

b. ADRC encoder 

Fig. 5 shows a structure of one example of the 
three-dimensional ADRC encoder 10. In Fig. 5. a 
maximum-value detecting circuit 22, a minimum- 
value detecting circuit 23 and a delay circuit 24 are 
connected to an input terminal 21. A maximum 
value MAX3 detected by the maximum-value de- 
tecting circuit 22 is supplied to a subtraction circuit 
25. A minimum value MIN3 detected by the mini- 
mum-value detecting circuit 23 is given to the 
subtraction circuit 25 so that a dynamic range DR3 
is provided from the subtraction circuit 25. 

Picture element data is supplied to a subtrac- 
tion circuit 26 through the delay circuit 24. The 
minimum value MIN3 is given to the subtraction 
circuit 26. Picture element data PDI reduced by the 
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minimum value is generated from the circuit 26. 
The picture element data PDI is supplied to a 
quantization circuit 29. The dynamic range DR3 is 
taken out to an output terminal 30 and given to an 
ROM 27. To the ROM 27 is given the threshold 
value code Pi generated at the threshold-value 
determination circuit 6 from a terminal 28. A quan- 
tization step A and a bit-number code Nb indicative 
of the bit number are generated from the ROM 27. 

The quantization step A is supplied to the 
quantization circuit 29, and a code signal OT3 is 
developed by the processing of multiplication of 
the data PDI reduced by the minimum value by the 
quantization step A. The code signal DT3 is taken 
out at an output terminal 33. Output signals gen- 
erated at output terminals 30, 31, 32 and 33 are 
given to the frame segmentation circuit 14. The bit 
number code Nb is used for selection of effective 
bits at the circuit 1 4. 

c. Forming a three-dimensional distribution table. 

The forming of the three-dimensionaJ distribu- 
tion table made at the three-dimensional distribu- 
tion generator 5 will be described with reference to 
Fig. 6. In Fig. 6, an ordinate indicates the dynamic 
range DR3, while an abscissa represents the maxi- 
mum frame difference AF. These dynamic range 
DR3 (= MAX3 - MIN3) and the maximum frame 
difference AF are the ones detected by the detec- 
tion circuit 3. The dynamic range DR2 (= MAX2 - 
MIN2) is the one detected by the detection circuit 
17. These values MAX3, MIN3, MAX2, MIN2 and 
AF are detected at the same time. The maximum 
frame difference AF can have values of the range 
(of 0 to 255). However, in this example, all the 
values equal to or more than 19 are treated as 19 
for simplicity as shown in Fig. 6. 

For every block, the range of (0 to AF) is made 
to be ( + 2) as an occurrence number among areas 
designated by the dynamic range DR3, and the 
range of (AF + 1 to 19) is made to be ( + 1) as an 
occurrence number among areas designated by 
the other dynamic range DR2. The values ( + 2) 
and (+ 1) correspond to the fact that the amount of 
generated information of the still block is one half 
of that of the moving block. This processing is 
done for blocks over a whole picture, for example. 
When the movement threshold value MTH smaller 
than the maximum frame difference AF is given, 
the occurrence number of ( + 2) is allotted to the 
range of (0 to AF), because the blocks are treated 
as the moving ones. Additionally, when the move- 
ment threshold value MTH larger than the maxi- 
mum frame difference AF is supplied, the fre- 
quency of (+1) is allotted to the range of (AF + 1 
to 19) since the blocks are treated as still ones. For 
example, the block next to the block shown at A of 



Fig. 6 has the same dynamic ranges DR3 and 
DR2, and if they have different maximum frame 
differences AF, the distribution table of A of Fig. 6 
changes to that shown at B of Fig. 6 by the 

s addition of information of these blocks. The dis- 
tribution tables collected and calculated over the 
whole picture are converted into cumulative-type 
distribution tables by performing accumulation to- 
ward 0 from 255 of the dynamic range DR3 for 

w every value of the maximum frame difference AF. 
The purpose of the conversion into the cumulative 
type is to easily and immediately obtain the 
amount of generated information. Fig. 7 is a graph 
for showing the cumulative-type distribution tables 

15 thus obtained with respect to each maximum frame 
difference. 

The threshold-value determination circuit 6 de- 
termines a set of the optimum threshold values and 
the movement threshold value MTH using the cu- 

20 mulative-type distribution tables. This determination 
is made with the following method. By giving an 
initial value as the movement threshold value MTH 
to the extent that no jerkiness is caused in a 
reproduced picture, the maximum frame difference 

25 AF selects a predetermined cumulative-type dis- 
tribution table. In this distribution table, a set of the 
threshold values are determined by varying the 
threshold values so that the amount of generated 
information (total bit number) does not exceed a 

30 target value. If the chasing into the target value is 
impossible, a set of the threshold values are 
searched once again so that said amount does not 
exceed the target value by changing the movement 
threshold value MTH. The processing of determin- 

35 ing the set of the threshold values is performed 
according to the program stored in the ROM 7. 

d. An example of the three-dimensional distribution 
generator and the threshold-value determination 
40 circuit. 

The three-dimensional distribution generator 5 
and the threshold-value determination circuit 6 
have the structure shown in Fig. 8 as one example. 

45 In this structure, a RAM 46 for a moving block and 
an RAM 66 for a still block are provided. The 
separate provision of these RAMs is due to the fact 
that it is difficult in terms of operation speed to 
provide the same memory for the RAMs, designate 

so points corresponding to the dynamic ranges DR3 
and DR2 and write into one block interval ( + 2) and 
( + 1). 

The structure and operation on the RAM 46 for 
a moving block will be described. 
55 In Fig. 8, the maximum value MAX3 from an 

input terminal indicated at 41 and the minimum 
value MIN3 from an input terminal 42 shown at 42 
are supplied to a subtraction circuit 43. The dy- 
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namic range DR3 for a moving block expressed by 
(MAX3 - MIN3 = DR3) is given to an address 
controller 44. The maximum frame difference AF is 
also given to the controller 44. This controller 44 
generates addresses in the horizontal (upper) and 
vertical (lower) directions with respect to a RAM 46. 
The RAM 46 has addresses (0 to 255) correspond- 
ing to the dynamic range DR3 in the vertical direc- 
tion and addresses (0 to 19) in the horizontal 
direction, and all the contents of the memory are 
cleared in the initial state. 

Data read out of the RAM 46 is supplied 
through a register 53 having an output control 
function to an addition circuit 47, and the output of 
the circuit 47 is given via a register 48 to the RAM 
46. An address depending on the dynamic range 
DR3 and the maximum frame difference AF is fed 
to the RAM 46 so that distribution may be stored 
therein. Clearly, the output data of the RAM 46 is 
supplied to the addition circuit 47 through the reg- 
ister 53, and the output data of the addition circuit 
47 is written into the same address of the RAM 46 
through the register 48. 

The output data of a ( + 2) generating circuit 50 
is supplied to the addition circuit 47 through a 
register 49. The (+2) generating circuit 50 pro- 
duces a value of ( + 2). In this case, ( + 2) is written 
into the range of (0 ~ AF) by the address controller 
44. A distribution table (refer to Fig. 6) concerning 
the dynamic range DR3 of a picture (two frames) is 
developed into the RAM46 by said register 53, the 
addition circuit 47, the resister 48, the ( + 2) gen- 
erating circuit 50, etc. 

Next, a register 52 and the register 53 are 
brought to an output-enabling state and a register 
49 is brought to an output-unable state, so that a 
cumulative distribution table can be made. Ad- 
dresses in the horizontal direction (upper address- 
es) which are incremented up to 19 starting from 0 
of the maximum frame difference AF and address- 
es in the vertical direction (lower addresses) which 
are decremented by (-1) from 255 in each value of 
the maximum frame differences AF are supplied to 
the RAM 46. 

With each of the addresses, data read out of 
the RAM 46 is added to previous data stored in the 
register 52 at the addition circuit 47. Since the 
output data of the addition circuit 47 is written into 
the RAM 46 at the same address as the read-out 
address, the cumulative-type distribution table on 
the dynamic range DR3 has been stored into the 
RAM 46 at the time when the addresses have been 
decremented from 255 to zero. 

To perform the calculation of the amount of 
generated information, the threshold values T1 to 
T4 in the level direction are supplied sequentially 
to the RAM 46 as a lower address signal from the 
address controller 44. An upper address signal is 



defined by the maximum frame difference AF. In 
response to the threshold value T1, distribution xi 
is read out of the RAM 46 and given to an addition 
circuit 56. The output signal of the addition circuit 

5 56 is fed back to the circuit 56 through a register 
57 and supplied to a comparison circuit 58. 

The threshold value T2 is given to the RAM 46 
after the threshold value T1, and (xi + X2) is read 
out from the RAM 46. At the addition circuit 56, the 

10 addition with xi stored in the register 57 is per- 
formed. The added output is stored into the regis- 
ter 57. Next, with the supply of the threshold value 
T3 to the RAM 46, (xi + X2 + X3) is read out of 
the RAM 46 and added to (2xi + X2) stored in the 

15 register 57 at the addition circuit 56. Further, the 
threshold value T4 is supplied to the RAM 46. 
Similarly, the output read out from the RAM 46 and 
the output of the register 57 are added at the 
circuit 56. As a result, the output of the addition 

20 circuit 56 becomes 

4xi + 3x2 + 2x3 + 1x4 . 

The output of the addition circuit 56 is the 
25 amount of generated information corresponding to 
the threshold values T1 to T4. 

With respect to the dynamic range DR2, the 
structures of the distribution generator and the 
threshold-value determination circuit on the above- 
ao mentioned dynamic range DR3 are provided simi- 
larly. 

Specifically, an RAM 66 and an address con- 
troller 64 are employed. A dynamic range DR2 
from a subtraction circuit 63 and a value of (AF + 

35 1) obtained by a ( + 1) generating circuit 65 from a 
maximum frame difference AF are supplied to the 
address controller 64. The subtraction circuit 63 
performs the subtraction of a maximum value 
MAX2 given from an input terminal 61 and an MIN2 

40 fed from an input terminal 62. 

In connection with the RAM 66, an addition 
circuit 67, registers 68, 69, 72, 73 and 75, and a 
( + 1) generating circuit 70 are provided. The con- 
trol for the RAM 66 is essentially the same as that 

45 of the RAM 46. Here, although +2 is written into 
the RAM 46 with respect to 0 to AF, +1 for 
developing distribution is written in the range of 
(AF + 1) to 19 in the RAM 66. The output of a 
register 75 and that of a register 55 are subjected 

50 to a wired-OR operation on the output side of the 
register 75. The amount of generated information 
supplied to the addition circuit 56 is consequently 
produced by both of the dynamic range DR3 and 
the dynamic range DR2. 

55 The comparison circuit 58 becomes "0" when 
said amount of generated information exceeds a 
reference value (target value), whereas when the 
amount of generated information does not exceed 
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the reference value, it generates a comparison out- 
put signal "1*. The comparison output signal is 
supplied to the address controllers 44 and 46. 
When the comparison output is "1", the address 
controller 44 stops updating the threshold value 
and generates on an output terminal 54 a threshold 
code Pi indicative of the threshold value at that 
time. 

Processing for converting the above-mentioned 
distribution tables into cumulative type ones and 
processing for determining the optimum threshold 
values can be carried out during a vertical blanking 
period. 

With the above-mentioned construction shown 
in Fig. 8, three-dimensional distribution tables are 
formed and converted into cumulative-type ones, 
and the determination of the optimum threshold 
values are made. 

Next, an example a structure of the address 
controller 44 will be described referring to Fig. 9. In 
Fig. 9, the maximum value MAX3 and the minimum 
value MIN3 are given to the input terminals 41 and 
42, respectively. The dynamic range DR3 is cal- 
culated by a subtraction circuit 43. The dynamic 
range DR3 is taken out from an output terminal 165 
through a register 164 having an output control 
function. An address generated at the output termi- 
nal 165 is the one lying in the vertical (lower) 
direction of the RAM 46. 

Additionally, the output signal of a cumulative 
counter 166 is taken out at the output terminal 165 
through a register 167 having an output control 
function as an address signal. 

Further, each of 168, 169, 170 and 171 in- 
dicates a ROM. For example, eleven kinds of 
threshold values T1 are stored in the ROM 168. To 
the other ROMs 169, 170 and 171 are similarly 
stored eleven kinds of threshold values T2, T3 and 
T4. The threshold value code Pi generated at an 
address generating circuit 176 is given to the 
ROMs 168 to 171 as an address. 

The output signal of the comparison circuit 58 
is supplied to the address generating circuit 176 
from a terminal 177. An address which varies at a 
predetermined period is supplied to the ROMs 168 
to 171 during the "0" period. Threshold values are 
sequentially read out of the ROMs 168 to 171 until 
the amount of generated information reaches a 
value euqal to or less than a reference value, that 
is, until the comparison output signal becomes "1". 
The threshold values read out of the respective 
ROMs 168 to 171 are taken out at the output 
terminal 165 through registers 172, 173, 174 and 
175 having an output control function. The thresh- 
old values are output in that order by the registers 
172 to 175. 

The threshold value code Pi for designating an 
optimum threshold value generated at the address 



generating circuit 176 is taken out at an output 
terminal 178. The threshold value code Pi is used 
for ADRC coding and transmitted. 

An address in the horizontal (upper) direction 

5 of the RAM 46 is generated at an output terminal 
183. The above-mentioned address generated at 
the output terminal 165 is the one relating to the 
dynamic range DR3. while the address generated 
at the output terminal 183 is the one relating to the 

w maximum frame difference AF. 

181 shows a cumulative counter. An address 
developed by the cumulative counter 181 is taken 
out at an output terminal 183 through a register 182 
with an output control function. The counter 181 

rs generates an address for forming a distribution 
table. 

Also, a ROM 184 is provided, and the output of 
the ROM 184 is taken out at the output terminal 
183 through a register 185 having an output control 

20 function. The output of the address generating cir- 
cuit 176 is given to the ROM 184. In calculating the 
amount of generated information, the output signal 
of the ROM 184 is employed. 

The construction of the address controller 64 is 

25 similar to that of the address controller 44. Further, 
in the embodiment of Figs. 1 and 8, MIN, MAX and 
DR are separately calculated at the two-dimen- 
sional and three-dimensional ADRCs to develop 
accurate distribution tables. However, there may be 

30 a case where distribution tables are formed without 
making any distinction between the two-and three- 
dimensional ADRCs and threshold values are de- 
termined. 

Although the frame-difference detecting circuit 
35 8 is provided separately from the detection circuit 3 
in Fig. 1, the maximum frame difference AF from 
the detection circuit 3 may be stored so that the 
decision of movement can be done using the maxi- 
mum frame difference. Also, the three-dimensional 
40 ADRC encoder 10 and the two-dimensional ADRC 
encoder 12 may have a common circuit construc- 
tion. 

The present invention, which relates to a high 
efficiency coding apparatus such as variable-length 

45 ADRC for a three-dimensional block, employs the 
movement threshold value, in addition to the dy- 
namic range DR, to keep the amount of generated 
information less than a target value, taking into the 
account that the amount of transmitted information 

so is compressed by the frame-dropping processing 
in still areas. As a result, by varying the movement 
threshold value, the areas to be treated as still 
blocks are increased. Therefore, the threshold val- 
ues in the level direction may not be strict values. 

55 The invention enables the reduction of quantization 
noises of a reproduced picture. 

Also, since the invention makes distribution ta- 
bles taking into consideration that the dynamic 
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range DR2 of an averaged still block is lowered as 
compared with an original dynamic range DR3 to 
reduce the amount of generated information, such 
amount of generated information can be calculated 
with high precision. s 

Claims 

1. A high efficiency coding apparatus for coding 
digital video data in a format composed of ro 
blocks of digital video data representing a 
three-dimensional group of picture elements 
belonging to a plurality of frames and for allow- 
ing video data compression for transmission 
by data transmission means having a predeter- ts 
mined transmission capacity, said apparatus 
comprising: 

first and second detecting means (22, 23) 
for detecting maximum (MAX3) and minimum 
(MIN3) values, respectively, of the digital video 20 
data representing the plural picture elements in 
each of said blocks; 

means (25) for generating dynamic range 
information (DR3) for each said block from said 
maximum and minimum values for the respec- 25 
tive block; 

movement detecting means (9) for detect- 
ing the amount of movement in each block and 
for generating a detected amount of move- 
ment; 30 

means for generating distribution tables 
addressed by said dynamic range information 
and said detected movement amount by, for 
each block into which a predetermined period 
of not less than one frame period is divided 35 
adding a first number to respective entries in 
said tables if said delected movement amount 
is greater than a predetermined movement 
amount and by adding a second number, less 
than said first number to respective entries in 40 
said tables if said detected movement amount 
is smaller than said predetermined movement 
amount; 

means (6) for determining an encoding bit 
number for each block and a threshold value of 45 
said movement amount during said predeter- 
mined period from said distribution tables and 
said predetermined transmission capacity of 
said transmission means; 

means (11) for averaging digital data of so 
plural video fields in a block in which said 
detected amount of movement is less than 
said threshold value to produce a two dimen- 
sional block; 

encoding means (10, 12) for encoding the 55 
digital video data using a number of bits equal 
to said encoding bit number for each datum in 
a block; and 



means (14) for transmitting the output of 
said encoding means, a first additional code 
for each block formed of at least two of said 
maximum value, minimum value and a signal 
based on said dynamic range information and 
a signal based on the detected amount of 
movement, and a second additional code for 
each said predetermined period. 

Z A high efficiency coding apparatus as claimed 
in claim 1, wherein said encoding means in- 
cludes first (12) and second (10) encoding 
means for two-dimensional and three-dimen- 
sional blocks, respectively, wherein output data 
of said averaging means (11) is supplied to 
said first encoding means, and said encoder 
means further includes selector means (13) for 
selecting one of the outputs of said first and 
second encoding means. 

3. A high efficiency coding apparatus as claimed 
in claim 2, wherein said encoding means in- 
cludes comparator means (9) for comparing 
the detected amount of movement for each 
block and the threshold value, and the output 
of said comparator means controls said selec- 
tor means. 

4. A high efficiency coding apparatus as claimed 
in claim 1, 2 or 3, wherein said movement 
detecting means (4) includes first comparators 
each for comparing digital data of a picture 
element in a first video frame with digital data 
of a corresponding picture element in a second 
video frame, and selecting means for selecting 
biggest one of the outputs of said first com- 
parators and generating the detected amount 
of movement. 

5. A high efficiency coding apparatus as claimed 
in claim 1, 2, 3 or 4 wherein said means for 
determining (6) includes calculating means (56, 
57) for calculating the total bit number required 
to code the data for said predetermined period 
using said distribution tables and comparator 
means (58) for comparing said total bit number 
with said predetermined transmission capacity 
of said data transmission means. 

& A high efficiency coding apparatus as claimed 
in claim 5, wherein said means for generating 
(5) includes first generating means for generat- 
ing first distribution tables of said dynamic 
range information, and second generating 
means for generating second distribution ta- 
bles of the integrating type from said first 
distribution tables, wherein an entry of said 
second tables is equal to the sum of the cor- 
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responding and previous entries of said first 
tables. 

Paten tansprUche 

5 

1. Codiervorrichtung mit hoher Wirksamkert zur 
Codierung digitaler Videodaten in einem For- 
mat, welches aus Blocken von digitalen Video- 
daten besteht, die eine dreidimensionale Grup- 
pe von Bildelementen darstellen, welche zu w 
einer Vielzahl von Oatenrahmen gehoren, und 
zur Ermoglichung einer Komprimierung der Vi- 
deodaten zur Obertragung mittels einer Daten- 
Obertragungseinrichtung mit einer vorgegebe- 
nen Ubertragungskapazitat, wobei die Vorrich- 75 
tung umfafit 

erste und zweite Detektionsmittel (22, 23) zur 
jewetligen Feststellung von Maximal-(MAX3) 
und Minimal-(MIN3) Werten der digitalen Vi- 
deodaten, welche die Mehrfachbildelemente in 20 
jedem der Blocke darstellen; 
Mittel (25) zur Erzeugung einer dynamischen 
Bereichsinformation (DR3) fOr jeden Block aus 
den Maximal- und Minimalwerten fUr den je- 
weHigen Block; 25 
Bewegungsfeststellungsmittel (9) zur Feststel- 
lung des Bewegungsbetrags in jedem Block 
und zur Erzeugung eines festgestellten Bewe- 
gungsbetrags; 

Mittel zur Erzeugung von Verteilungstabellen, 30 
welche durch die dynamische Bereichsinfor- 
mation und den festgestellten Bewegungsbe- 
trag fUr jeden Block, in welchen eine vorgege- 
bene Periode von nicht weniger als eine Da- 
ten rahmenperiode aufgeteitt ist, durch HinzufU- 35 
gen einer ersten Anzahl von jeweiligen Eintra- 
gungen in die Tabellen, wenn der festgestellte 
Bewegungsbetrag gr5Ber als ein vorgegebener 
Bewegungsbetrag ist. und durch HinzufOgen 
einer zweiten Anzahl, die kleiner als die erste 40 
Anzahl ist, zu den jeweiligen Bntragungen in 
den Tabellen, wenn der festgestellte Bewe- 
gungsbetrag kleiner als der vorgegebene Be- 
wegungsbetrag ist, adressiert werden; 
Mittel (6) zur Bestimmung einer Anzahl von 45 
Codierbits fQr jeden Block und eines Schwell- 
wertes des Bewegungsbetrags wShrend der 
vorgegebenen Periode von den Verteilungsta- 
bellen und der vorgegebenen Obertragungska- 
pazj&t der Obertragungseinrichtung; so 
Mittel (11) zur Mittelwertbildung der digitalen 
Oaten der Mehrfachvideofelder in einem Block, 
in welchem der festgestellte Bewegungsbetrag 
kleiner als der Schwellwert ist, urn einen zwei- 
dimensionalen Block zu erzeugen; 55 
Codiermittel (10, 12) zur Codierung der digita- 
len Videodaten unter Verwendung einer Anzahl 
von Bits, welche gleich der Anzahl der Codier- 



bits fUr jedes Datenelement in einem Block ist; 
und 

Mittel (14) zur Obertragung des Ausgangssi- 
gnals der Codiermittel, wobei ein erster zusStz- 
licher Code fOr jeden Block aus mindestens 
zwei Werten des Maximalwerts, des Minimal- 
werts und eines Signals, das auf der Grundla- 
ge der dynamischen Bereichsinformation ba- 
siert, und eines Signals, das auf dem festge- 
stellten Bewegungsbetrag basiert, und ein 
zweiter zusStzlicher Code fOr jede vorgegebe- 
ne Periode ausgebildet werden. 

2. Codiervorrichtung mit hoher Wirksamkeit nach 
Anspruch 1, bei der die Codiereinrichtung je- 
weils erste (12) und zweite (10) Codiermittel 
fOr zweidimensionaie und dreidimensionale 
BI5cke enthSIt, bei der die Ausgangsdaten der 
Mittel (11) zur Mittelwertbildung den ersten Co- 
diermitteln zugefOhrt werden, und die Codier- 
einrichtung werterhin eine Selektoreinrichtung 
(13) zur Auswahl eines der Ausgangssignale 
der ersten und zweiten Codiermittel enthSJt. 

3. Codiervorrichtung mit hoher Wirksamkeit nach 
Anspruch 2, bei der die Codiereinrichtung Ver- 
gleichsmittel (9) zum Vergleich des festgestell- 
ten Bewegungsbetrags fOr jeden Block und 
des Schwellwertes enthalten, und bei der das 
Ausgangssignal der Vergleichsmittel die Selek- 
toreinrichtung steuert. 

4. Codiervorrichtung mit hoher Wirksamkeit nach 
Anspruch 1, 2 Oder 3, bei der die Bewegungs- 
feststellungseinrichtung (4) erste Vergleicher, 
von denen jeder zum Vergleich digitaler Daten 
eines Bildelements in einem ersten Videoda- 
tenrahmen mit digitalen Daten eines entspre- 
chenden Bildelements in einem zweiten Video- 
datenrahmen dierrt, und Auswahlmittel zur Aus- 
wahl des gr5Bten der Ausgangssignale der er- 
sten Vergleicher und zur Erzeugung des fest- 
gestellten Bewegungsbetrags enthatt. 

5. Codiervorrichtung mit hoher Wirksamkeit nach 
Anspruch 1, 2, 3 Oder 4, bei der die Mittel (6) 
zur Bestimmung Berechnungsmittel (56, 57) 
zur Berechnung der gesamten Bitanzahl, die 
erforderlich ist, die Daten fOr die vorgegebene 
Periode unter Verwendung der Verteilungsta- 
bellen zu codieren, und Vergleichsmittel (58) 
zum Vergleich der Gesamtanzahl der Bits mit 
der vorgegebenen ObertragungskapazitSt der 
Obertragungseinrichtung enthalten. 

6. Codiervorrichtung mit hoher Wirksamkeit nach 
Anspruch 5, bei der die Erzeugungseinrichtung 
(5) erste Erzeugungsmrttel zur Erzeugung von 
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ersten Verteilungstabellen der dynamischen 
Berefchsinformation und zwerte Erzeugungs- 
mittet zur Erzeugung von zweiten Verteilungs- 
tabellen des integrierten Typs aus den ersten 
Verteilungstabellen enthSIt, bei der ein Eintrag 5 
der zweiten Tabellen gleich ist der Summe der 
entsprechenden und vorherigen Eintragungen 
der ersten Tabellen. 

Revendlcations w 

1. Dispositif de codage h rendement eieve pour 
coder des donnees numeriques video dans un 
format compost de blocs de donnees num^ri- 
ques video represerrtant un groupe tridimen- 75 
sionnel d'eiements d'image appartenant & une 
pluralite de trames et pour penmettre la com- 
pression des donnees video pour une tran- 
smission par un moyen de transmission de 
donnees ayant une capacity de transmission 20 
predetermines, ledit dispositif comprenant : 

des premier et deux&me moyens detec- 
teurs (22, 23) pour d^tecter respectivement 
des valours maximale (MAX3) et minimale 
(MIN3) des donnees numeriques video repre- 25 
sentant Pensemble des elements d'image dans 
chacun desdits blocs ; 

un moyen (25) pour g6n6rer des informa- 
tions de plage dynamique (DR3) pour chaque 
drt Woe h parti r desdites vateurs maximale et 30 
minimale pour le bloc respectif ; 

un moyen d6tecteur de transfert (9) pour 
d&ecter la quantity de transfert dans chaque 
bloc et pour g6n6rer une quantity de transfert 
detectee ; 35 

un moyen pour g£n£rer des tables de re- 
partition adressees par lesdites informations de 
plage dynamique et ladite quantity de transfert 
detectee, pour chaque bloc en lequel est divi- 
de une periode predetermine non inferieure 40 
h une periode de trame, en ajoutant un pre- 
mier nombre aux elements respecttfs desdites 
tables si ladite quantity de transfert detectee 
est sup^rieure & une quantity de transfert pre- 
determined et en ajoutant un second nombre, 45 
interieur audit premier nombre, aux elements 
respectifs desdites tables si ladite quanta de 
transfert d£tect£e est inferieure h ladite quanti- 
te de transfert predetermine ; 

un moyen (6) pour determiner un nombre so 
de bits de codage pour chaque bloc et une 
valeur de seuil de ladite quantite de transfert 
pendant ladite periode predeterminee & partir 
desdites tables de repartition et de ladite capa- 
cite de transmission predeterminee dudit 55 
moyen de transmission ; 

un moyen (11) pour calculer la moyenne 
des donnees numeriques de I'ensemble des 



trames video dans un bloc dans lequel ladite 
quantite de transfert detect6e est inferieure h 
ladite vaJeur de seuil afin de produire un bloc 
bidimensionnel ; 

un moyen codeur (10, 12) pour coder les 
donnees numeriques video en utilisant un 
nombre de bits egal audit nombre de bits de 
codage pour chaque donnee dans un bloc ; et, 

un moyen (14) pour transmettre le signal 
de sortie dudit moyen codeur, un premier code 
supplemental pour chaque bloc compose 
d'au moins deux de ladite valeur maximale, 
ladite valeur minimale et un signal dependant 
desdites informations de plage dynamique et 
un signal dependant de la quantite de transfert 
detectee, et un second code supplemental 
pendant chaque dite periode predeterminee. 

2. Dispositif de codage h rendement eieve selon 
la revendication 1, dans lequel ledit moyen 
codeur inclut des premier (12) et second 
moyen codeur (10) respectivement pour des 
blocs bidimensionnels et tridimensionnels, ou 
les donnees de sortie dudit moyen de calcul 
de la moyenne (11) sont fournies audit premier 
moyen codeur, et ledit moyen codeur inclut en 
outre un moyen seiecteur (13) pour seiection- 
ner un des signaux de sortie desdits premier 
et second moyens codeurs. 

3. Dispositif de codage h rendement eieve selon 
la revendication 2, dans lequel ledit moyen 
codeur inclut un moyen comparateur (9) pour 
comparer la quantite de transfert detectee pour 
chaque bloc et la valeur de seuil, et le signal 
de sortie dudit moyen comparateur commando 
ledit moyen seiecteur. 

4. Dispositif de codage & rendement eieve selon 
Tune quelconque des revendications 1 & 3, 
dans lequel ledit moyen detecteur de transfert 
(4) inclut des premiers comparateurs chacun 
pour comparer les donnees numeriques d'un 
element d'image dans une prem&re trame vi- 
deo aux donnees numeriques d'un element 
d'image correspondant dans une deux&me tra- 
me video, et un moyen seiecteur pour seiec- 
tionner le plus grand des signaux de sortie 
desdits premiers comparateurs et generer la 
quantite de transfert detectee. 

5. Dispositif de codage k rendement eieve selon 
Tune quelconque des revendications 1 & 4, 
dans lequel ledit moyen de determination (6) 
inclut un moyen de calcul (56, 57) pour cal- 
culer le nombre total de bits necessaires pour 
coder les donnees pendant ladite periode pre- 
determinee en utilisant lesdites tables de re- 
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partition et un moyen comparateur (58) pour 
comparer ledit nombre total de bits & ladite 
capacity de transmission predetermine dudit 
moyen de transmission de donn£es. 

5 

6. Dispositif de codage a rendement $\ev4 selon 
la revendication 5, dans lequel ledit moyen 
9^n6rateur (5) inplut un premier moyen g£n£- 
rateur pour g£n6rer des premieres tables de 
repartition desdites informations de plage dy- 10 
namique, et un second moyen g§n£rateur pour 
g^n^rer des secondes tables de repartition du 
type a integration a partir desdites premidres 
tables de repartition, ou un £&ment desdites 
secondes tables est 6gal a la somme des 75 
elements correspondent et pi£c£dent desdites 
prem&res tables. 
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Fig. 6 A MAXIMUM FRAME DIFFERENCE IN A BLOCK 

0 12 3 18 19 

0 



1 

S 2 
3 

m 
< 
z 



DR2 



CD 



DR3 



Z 



o o 



2|2|2|2|2 |2 [2)2 



2 2 



i H H M H M I Tp 



o o 



Fig. 6B MAXIMUM FRAME DIFFERENCE IN A BLOCK 
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Fig. 7 
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Abstract of JP9247654 

PROBLEM TO BE SOLVED: To provide the 
technology displaying smoothly a motion of an 
object image to be monitored when the object 
image is moved. SOLUTION: An image 
processing section 2 of a transmission section 
applies band compression to an output video 
signal S1 of a camera 1 and a data 
transmission section 3 transmits the resulting 
video signal to a reception section as a 
transmission line signal S2. A data reception 
section 6 of a reception section decodes the 
signal, an image processing section 7 expands 
the band and the result is displayed on a video 
monitor 8 and monitored. A control section 5 of 
the transmission section controls the image 
processing section 2 based on motion 
information S3 from a motion detection section 
4 to increase the band compression rate of the 
video signal when the motion quantity S3 is 
high thereby increasing the frame frequency 
and making the frequency band of the 
transmission line signal S2 constant. 
Simultaneously band compression information 
S4 is sent to the reception section as the 
transmission line signal S2 through time 
division superimposition or the like with the 
video signal. The data reception section 6 of 
the reception section separates the band 
compression information S4 and a control 
section 9 conducts the band expansion 
processing in response to the band 
compression information S4. 
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